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ABSTRACT 
This research conducted to utilise palm oil clinker and rice husk as partial sand 
replacement in brick production. Presently, waste material such as palm oil clinker and 
rice husk discharge to landfills due to their little application and this issue caused many 
type of pollution. On other hand, sand is one of the raw material used in the brick 
production and since the construction sector is increasing, the demand of river sand 
become high thus increase the exploration and depletion of river sand. Therefore, 
accordance with conservation efforts, this researched focused on palm oil clinker and 
rice husk waste as a partial fine aggregate in bricks production to reduce the pollution 
comes from landfilling and sand mining activity. This study focused on four mixes 
containing various percentages of rice husks which are 10%, 20% and 30% with same 
12.5% palm oil clinker as a partial sand replacement and control sample. The ratio use 
for sand brick is 1:6 (1) part of cement and six (6) parts of sand accordance with MS 27. 
All the specimens were tested for both air and water curing in 3,7,14 and 28 days. The 
testing included compression test, flexural strength test, water absorption test and 
density test. In this research, the brick size used is 117mm width x 75mm thickness x 
223mm length according to JKR specification. For the general result on strength testing, 
it showed that 10% to 20% replacement of fine aggregate using rice husk give the 
higher value than control brick in both compressive and flexural strength. Meanwhile, 
for water absorption, the value slightly increased with increasing rice husk. This is 
maybe due to the porosity of sample when rice husk increases. On overall, the brick 
produced using palm oil clinker and rice husk as partial sand replacement can be used 
for non-structural part. It also proved that air curing more effective compared to water 
curing process. 
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ABSTRAK 
Kajian ini dijalankan untuk menggunakan klinker kelapa sawit dan sekam padi sebagai 
pengganti pasir dalam pengeluaran bata. Pada masa ini, bahan buangan seperti klinker 
kelapa sawit dan kelapa sawit disalurkan ke tapak pelupusan kerana kurangnya 
pengunaannya dan isu ini menyebabkan banyak jenis pencemaran. Selain itu, pasir 
adalah salah satu bahan mentah yang digunakan dalam pengeluaran batu bata dan sejak 
sektor pembinaan meningkat, permintaan pasir sungai menjadi tinggi sehingga 
meningkatkan eksplorasi dan mengurangkan pasir sungai. Oleh itu, selaras dengan 
usaha pemuliharaan, kajian ini menumpukan pada klinker minyak kelapa sawit dan sisa 
padi sawit sebagai agregat halus separa dalam pengeluaran batu bata untuk 
mengurangkan pencemaran yang datang dari tapak pelupusan dan perlombongan pasir. 
Kajian ini memberi tumpuan kepada empat campuran yang mengandungi pelbagai 
peratusan sekam padi iaitu 10%, 20% dan 30% dengan klinker minyak kelapa sawit 
yang sama iaitu 12.5% sebagai gentian pasir dan sampel kawalan. Penggunaan nisbah 
untuk bata pasir adalah 1: 6 (1) sebahagian daripada simen dan enam (6) bahagian pasir 
mengikut MS 27. Semua spesimen telah diuji untuk pengawetan udara dan air pada hari 
3,7,14 dan 28 hari. Ujian ini termasuk ujian mampatan, ujian kekuatan lenturan, ujian 
penyerapan air dan ujian ketumpatan. Dalam kajian ini, saiz bata yang digunakan 
adalah lebar 117 mm x ketebalan 75mm x 223mm mengikut spesifikasi JKR. Untuk 
keputusan umum pada ujian kekuatan, ia menunjukkan bahawa 10% hingga 20% 
penggantian agregat halus menggunakan sekam padi memberikan nilai yang lebih 
tinggi daripada bata kawalan dalam kedua-dua kekuatan mampatan dan lenturan. 
Sementara itu, untuk penyerapan air, nilai itu sedikit meningkat dengan peningkatan 
sekam padi. Ini mungkin disebabkan porositi sampel apabila sekam padi meningkat. 
Secara keseluruhan, bata yang dihasilkan menggunakan klinker minyak kelapa sawit 
dan sekam padi sebagai pengganti pasir separa boleh digunakan untuk bahagian bukan 
struktur. Ia juga membuktikan bahawa pengawetan udara lebih efektif berbanding 
pengawetan air.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 BACKGROUND OF STUDY 
 
In recent years, palm oil clinker (POC) and rice husk which a waste material is 
generated in large quantities being discharged to landfills due to labelled as non-profit 
material. Meanwhile, construction industry have led to an increase in river sand mining 
and these activities raise a lot of problem including river bank erosion, river bed 
degradation and deterioration of a river system (Teo, Noh, Ghani, & Zakaria, 2017). 
Nowadays, it has been trend to focus more on utilizing solid waste and by-product to 
save the natural resources. Therefore, in accordance toward conservation efforts, this 
research focused on the clinker and rice husk which a waste materials as partial 
replacement for river sand in sand brick production. As a modern country, there are 
many areas being developed and the increment of building and house particularly 
increases construction materials demand especially bricks. Despite of this this matter 
which brings a lot of advantages toward the economy growth and produce many jobs 
opportunity, but there are some issues that need attention from the public as well. Brick 
is one of the vital materials in the construction of the buildings and river sand is the 
main raw materials used in the production of bricks. Furthermore, raw materials of river 
sand are getting depleted gradually (Abutaha & Razak, 2017). For that particular 
reason, this researched will focused on the clinker and rice husk obtained from the 
industry in Malaysia to produce the green brick and also create sustainable 
development. Nowadays, rice husk and clinker dumped into the landfills because of 
high amount production and been labelled as profitless.  Thus, this green brick actually 
not only can reduce the consumption of the river sand but also protect the environment 
2 
from the pollution caused by landfilling and prevent exploitation of area needed for 
waste disposal. 
 
1.2 PROBLEM STATEMENT 
 
The demand of the construction materials especially the bricks in the 
construction is increasing in Malaysia. Thus, sand mining activity also increased rapidly 
due to high demand of river sand because of their application in sand brick production. 
On other hand, high amount production of industrial waste and environmental pollution 
are some of the factors for obtaining new solutions for a sustainable development. Rice 
husk and palm oil clinker is often discarded as waste after defined useless due to their 
little application. Therefore, clinker and rice husk going to be recycled and used in sand 
brick production to reduce all these issues. Actually this by-product can be recycled and 
be used as a partial replacement of river sand in sand brick manufacturing which 
currently is seeking for alternative construction materials which are economical, 
environment friendly as well as provides better quality to normal sand brick.  
 
1.3 OBJECTIVES OF STUDY 
 
This research was conducted to achieve these objectives: 
i. To determine density of brick 
ii. To determine the compressive strength of brick using palm oil clinker and rice 
husk 
iii. To determine flexural strength 
iv. To find the water absorption of the sand brick 
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1.4 SCOPE OF STUDY 
  
Clinker waste used in this research was taken from the Kilang Sawit Lepar Hilir 
and rice husk take from Kilang Beras BERNAS. Cement sand brick to be used follow 
the JKR standard. The experiment in the lab consists of compressive strength test and 
water absorption test. 
Compressive strength test is used to determine the compressive strength of 
brick. The test using 5 specimens which placed on crushing machine and the pressure 
was applied till it breaks. The average result is taken as brick’s compressive strength. 
For water absorption test, all specimens were immersed in fresh water for 24 hours. The 
difference weights before and after the test is defined as water absorbed by brick. The 
main reason of this test is to determine the quality level of the brick based on standard.  
 
1.5 SIGNIFICANCE OF STUDY 
 
There are many study that had carried out to improvise the quality of sand brick 
manufacturing as well reduce pollution come from waste material because most of rice 
husk and clinker dumped into landfills. For this study, palm oil clinker and rice husk 
were used as additional material into sand brick and it also reduces the raw material 
consumption which is river sand. The study is essential because the proposed material is 
waste product from industry in Malaysia. This will reduce the waste material at landfill 
as this by-product can be recycled for sand brick manufacturing purpose. Besides, it is 
good to create the sustainability process because use the concept of green material. 
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